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@ Curable Compositions. 

{s?) A radiation curable composition tor an adhesive includes a 
polyurethane, for example a polyurethana comprising residues 
of a potyether diol or a polyester diol, capped with residues of a 
hydroxyalkyl acrytate or methacrylate and non-polymerisable 
residues of a primary or secondary alcohol. The compositions 
may be cured to form a pressure sensitive adhesive and can be 
employed to produce adhesive dressings by coating a suitable 
substrate with the composition and thereafter curing the coated 
composition by, for example, electron beam or ultra violet 
irradiation. 
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Description 

CURABLE COMPOSITIONS 



The invention relates to curable compositions, cured pressure sensitive adhesives formprt thpmf mm ^ 
are radiation cured to form adhesives and adhesive products "»n po5 mons wnicn 

=onf «! SIV9 2 r °- dUGt ^ SU u Ch BS adhesive sur 9 ioal or medicaI dressings normally comprise a layer of a pressure 
sens five adhesive Such a layer of adhesive is commonly provide" by coating a solution oHne^dE n 

ZmTE!!? cent IT SU , bS,rate ^ the in a hBated «S?wS£ £25 of 

^7™!?' h ™ aver \ u can . be. hazardous due to the flammability or toxicity of the solvents such as toluene 

zsss^^sss ssztt^ an so,ution c ° ating pr ° cess ^ ^ss 

rL,7 hi ■ 7 ? the coa,ed adhes,ve layer 'S a relatively thick layer and requires a lone drvina time 

on a substrate and cured rap.dly by radiation such as electron beam or ultra violet light radiation to form 
222 £ rS K Un,te 7' S,at6S P3tent Na 4022926 disdoses a method ° f ""M* adhesive iSElSKS 
S^^f ba ?*T B f ° rmed by radiat,0n curin 9- P a,ent fu ^er discloses the TcuraSe 
tSSSS P ? ft ? b ' y C ° mpn ' 8e 8 P ol ^ etha " e capped with residues of a hyJo^kS 
achate or methacrylate. This patent teaches, however, that the curable composition for the adhesive taverk 

P Tn ™? r p y » ad -T 9 .• aC «' tyin9 resins or 336018 t0 the curab,e imposition used fa? the S T^e 
JfcZ ^52 PP ^ Na GB 2199040A ' cross -»"ked adhesives are disclosed. cu!ed by Sra violet 
rad.ation, which are formed by reaction of an isocyanate prepolymer with an hydroxyl-contairtna este? of 

1^3^ rsocyanate and a polyoxyalkylene diol mono alky) ether. Since the oxyalkylene residues are 

Jh CU 7? ! com P°srt.ons for adhesives have now been found which comprise a poLrethane caooed 

nrf^Z^y* the preSent invention provldes a radiation curable composition for an adhesive includina a 
acrylate or methacrylate and non-polymerisable residues of a primary or secondary alcohol 
unSX^ups r6SidUeS 38 ^ r6SidUeS Wh '° h d ° P ° lym6 * sa with isocyanate or 
alc?ho^ ,COh0, reSidUeS Wi " n0rrna " y bS m ° n ° alCOho1 residu9s ' preferab| y denved * primary mono 
It has been found that the pressure of the alcohol residues renders the composition of the invention 

SSSSTlS!^^* radiali ° n ° r " indeed ' therma, ' y cured ^tnout tKed to add taS °g 

Thf VJST Adhes,vesformed from composition of the invention are thus ■internally tackified 
a rLr^?,™f ,dU f a may 0 ° ntain unsaturate d groups which do not polymerise or copolymerise with the 

h j?^i y r^, Uitabte u m0n0 a,00h01 residues in ^e composition of the invention include these of a saturate 
hydrocarbon, such as saturated aliphatic alkyl or hydrogenated rosin or a derivative thereof 

45 r P ropanof P< pnmary m ° n ° alcohols of this ** include those ethanol or 

™ !°,T? ,kyl Primary mon ° a,Mho1 residues can advantageously contain a polar group such as carboxvl 
am 1 lne h g : 0UP WhiCh d08S not reaCt ° r has a relative, y '™ enaction wrth an Jocyanate 
™ mono alcol10, residu es of this type are those of N, N-diethylethanolamine The presence of a ooS 

abSnSiS"! a h^Lf , 0t l 0 ' H 6 f ^ ° f hydr °9 enated rosi " ^ a derivative thereof include those of 
known a AWtel L ^ u or , m,xtures thereof - An a P> P*»y mono alcohol resin of this type is 

teckX fr ° m , Hercu ^ s ,nc " Such residue s being derived from a rosin can advantageous? 

« Zll^ P ?f Ure S9nSltlve adhesive "^Position of the invention. Apt compositions will suitabfc 

adhSo™ 68 of - for examp,e abito1 f rom propano1 - to 9ive a flnai cured adhes *- i^SSiZlXSZ 

cafbo? moms SidUeS ° f hydroxyal,<y, acryIate or methacrylate include those in which the alkyl contains 2 to 4 

p^JSWXK£L" the composiBon 03,1 be derived ,rom a po,yas,er dio1 - p re< - ably a 

Suitable polyether diols include polyoxyalkylene diols in which the alkylene contains 2 to 4 carbon atoms 
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such as polyoxyethylene, polyoxypropylene and polyoxytetramethylene diols and mixtures thereof. Such 
polyether diols can suitably have an average molecular weight of 1000 to 8000 and preferably have a molecular 
weight of 1500 to 6000. A favoured polyether diol for forming the polyurethanes used in the invention is 
polyoxypropylene diol. An apt diol of this type is known as PPG 2025,!available from British Drug House, which 
has an average molecular weight of 2025. Another suitably hydrophilic group containing diol is a block 5 
copolymer of polypropylene glycol and ethylene oxide marketed as Dowfax 63N10 available from Dow 
Chemicals Inc. 

Polyoxypropylene diol residues in the composition of the invention can render the radiation cured pressure 
sensitive adhesive formed therefrom moisture vapour transmitting. 1 

In a preferred embodiment of the invention the polyurethane will contain oxyalkylene units derived from both 10 
polyoxyethylene diol and polyoxypropylene diol. Suitably the ratio of polyoxyethylene to polyoxypropylene 
residues can range from 20:80 to 80:20, for example 50:50. The residue species may be randomly arranged 
with respect to each other. 

Diisocyanates used to form the polyurethane can suitably have an isocyanate functionality of 1.5-2.05 and 
can preferably have an isocyanate functionality of 2.0. Suitable diisocyanates include aliphatic (including 15 
alicyclic) and aromatic diisocyanates. 

Favoured diisocyanates include toluene diisocyanate, 4,4 1 ~diphenylmethane diisocyanate and 4 l 4 1 -dicyclo 
hexyl diisocyanate which is the preferred diisocyanate and which in an apt form is known as Desmodur W 
available from Bayer. j 

The polyurethane of the composition of the invention can be optionally derived from a chain extending 20 
agent. Suitable chain extending agents include diols such as ethane diol and butane diol, diamines for example 
ethylene diamine, and water. 

The molar ratio of diol or diol and diamine residues to diisocyanate residues In the polyurethane can suitably 
be 0.6 to 0.8:1 and preferably 0.65 to 0.75:1 for example 0.7:1. 

The curable composition may be prepared by reacting an isocyanate pre polymer, which itself can be the 25 
reaction product of polyfunctlonal isocyanate and the polyester or polyether diol, with the acrylate or 
methacrylate and the alcohol whereby the proportion of the acrylate or methacrylate is desirably such that it 
will react with at least from 15 to 25% of the free isocyanate groups in the prepoiymer; the alcohol will react 
with the remainder of the isocyanate groups. 

The molar ratio of hydroxylalkyl acrylate or methacrylate residues to alcohol residues in the polyurethane 30 
can suitably be 1:1 to 1:9 and can preferably be 1:1 to 1:5 for example 1:2. 

The molar amount of hydroxyalkyi acrylate or methacrylate residues and alcohol residues in the 
polyurethane will normally be such as to render the capped polyurethane free of isocyanate groups. 

The radiation curable composition of the invention can be prepared by first reacting appropriate amounts of 
the diisocyanate. the diol and optionally the chain extending agent components in a reaction vessel in the 35 
presence of suitable catalyst to form an Isocyanate terminated prepoiymer and then reacting the prepoiymer 
with a mixture of the appropriate amounts of hydroxyalkyi acrylate or methacrylate and the alcohol to form the 
end capped polyurethane. 

"* A suitable catalyst for the prepoiymer reaction is dibutyl tin dilaurate, Catalyst T12 available from British Drug 
Houses is an example of such a catalyst. The prepoiymer reaction can be carried at an elevated temperature, . 40 
eg about 90° C and a sufficient time, eg approximately one hour for the reaction to be completed. The reaction 
components are preferably preheated, eg to a temperature of approximately 60° C before addition of the 
catalyst and are also protected from atmospheric moisture by a cover over the reaction vessel. 

The amounts of diol and isocyanate can be chosen to a suitable NCO/OH ratio of from 1.2-4:1 whereby the 
prepoiymer contains from . 1 .5 to 3.0°/o by weight of free Isocyanate groups. 45 

The end capping components can be added when the reaction mixture has cooled, eg to below 60° C. The 
reaction mixture can then be left preferably for greater than 3 days. An acrylic polymerisation inhibitor such as 
methoxyethyi hydroquimone (MEHQ) can be added to the reaction mixture with the end capping components 
to Inhibit premature polymerisation. 

The radiation curable composition of the invention can be cured by radiation to form a pressure sensitive 50 
adhesive. 

Thus in another aspect the invention provides a pressure sensitive adhesive which comprises a radiation 
cured composition of the invention. 

The curable compositions of the invention are normally viscous liquids which are capable of being coated as 
a layer onto a substrate at a temperature of 10° C to 100° C, for example 60° C. 55 

Pressure sensitive adhesive of the invention can be formed by coating a layer of the curable composition on 
a suitable substrate and exposing the layer to radiation such as ultra violet light or electron beam radiation. 
When the radiation is ultra violet light radiation, typically beween 219 and 425nm, the curable composition will 
also comprise a photoinltiator such as benzlldlmethyl ketal (typically about Wo by weight). Alternatively the 
composition may be thermally cured. • 60 

Electron beam radiation of the curable composition can be earned out by passing the composition as a layer 
on a substrate under the electron beam set to give a dose of 2 to 6MRad and preferably a dose of 3 to 5 MRad 
for example 4 MRad. During radiation the composition is inhibited from contact by oxygen molecules by using 
an Inert gas for example nitrogen atmosphere or by protecting the surface of the composition with a layer of 
barrier material. It has been found that electron beam curing of curable compositions of the invention is 65 
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me ff tres/min rapid * ^ & PreSSUre SenSitiV6 layer t0 be f0rmed at speeds in the re 3 io " <* ™ 

A suitable electron beam machine for radiation curing the composition of the invention is known as an 
Electrocurtain machine M0175 available from Energy Sciences International. 

mStoZZ^JVT? adh6SiVe V6r f0rmed by radiation of the curab,e composition will normally be on a 
™* s " bst ^ te can conveniently be a release sheet such as a silicone release coated paper or f«m 
which will allow transfer of the adhesive layer to another layer. P 

favof 16 ^ 6 pr , oduct \ of tne invention can be therefore formed by laminating the backing layer to the adhesive 
Z bSK 6 386 Sh K et H nd the "u if ne ° eSsary removina tne release Alternative? a? «S252c£5 
aS^c,. '^ h ' Ch ° aSe thS ° Ured Pressure adhssive can be formed erectly on the bacWngTayer 
hA- ^ 9 ,V , the P , rSSSUre SenSitive adhesive la V er 030 be fo ™ed between two layers foTexamote k 
backmg layer and a refease sheet. The use of two layers which are substantially barriers to oSen 

coSonaI P Ss SUCh " dr6SSin9S **" 66 f ° rm6d ^ the adheSive «— substra,a * 
A polyurethane polymer so formed is a cross-linked polymer which is capable of absorbino from uo to 50o/ D 
typjcally from 3 to 30%, by weight of water depending upon the reactants employed * ' 

im ~ absorption of the adhesive can be obtained by taking a known weight of the dry adhesive (D) and 
T« u wate t r K for u 24 hours - Tbe grated polymer Is removed from the water, surface water is removed bv 
hghfly blotftng with absorbent paper and then the weight of the hydrated adhesive (W) Si Tte water 
adsorption of the adhes.ve (% by weigh) can then be calculated as (W-D) x 100/W 
rh^JfTV"- 0 pressur j! sensitive adhesives, the cured composition of the invention may be 
JfT S - 9°°d. adhesi 0" values, both when the dry and after immersion in water up to 24 hours 
™™ ^ invention are thus water tolerant if when containing hydrophilic residues 
The pressure sensitive adhesive can form part of an adhesive product 

adSr^\hrSion tthe inVemi ° n Pr0V!deS a " adh6SiVe pr0dUCt WWCh C ° mpriSeS 3 pressure sensitive 
When coated onto a suitable substrate to form an adhesive product, the adhesive is aptly in the form of a 
continuous film. However, the adhesive layer or film may contain bubbles and may have of a 
foam because of such bubbles. Such bubbles do not adversely affect the adhesion or mS vapour 
transmission characteristics of the adhesives or products made therefrom moisture vapour 

300?S y h ™ f r adh ,f SiV ? ^, r ° dUCt * thS inven,i0n has a moiEture vapour transmission rate of at least 
300/m*/24 hours and surtably a moisture vapour transmission rate (MVTR) of at least 500g/m*/24 hours at 

SnUUV 61 ^ hUmidity differenCe ° f 10Wo t0 100/0 - Pr8ferrad produ ots vvThave^ioisture : v!poS 
transm.ss.on rates in excess of about lOOOg/m* when in contact with moisture vapour. The MvTH when 
measured in contact with moisture vapour is referred to us the 'upright 1 MVTR W " e " 
i n,^ adheS ' Ve K Pr0 . dUCt , af the invention wi » normally comprise a layer of pressure sensitive adhesive of the 

n JS r « B l3yer - ' f iS l h8ref ° re desirab,e that both adhesive and backin 9 '^rs of an adheJve 
product of the invention are moisture vapour transmitting. 

Suitable moisture vapour transmitting adhesive layers include either a discontinuous laver of a oressure 
senate adhesive of the invention or a continuous layer of a pressure sensitive adhesive^ the Son 
oroS 7T 9 VaP ° Ur transmittin S continu ° us '^rs of pressure sensitive adhesive for use on adheS 
E£S^ * . °" comprise Po'yrrethanes containing either polyoxypropyiene diol residues or 

mixtures of polyoxypropyiene and polyoxyethylene diol residues resioues or 

3 fm?^^ 

dJSK,^^ layers for use in the adhesive ^ - ^ da 

m ^| ble "f 800 "*™ 0 " 3 backin 9 layers include any of the discontinuous backing layers used in conventional 

ssssr arc: suoh as wovea kM - ~ en ,abrfc - ^ 

Suitable moisture vapour transmitting continuous materials for backina (avers include film<; of ^ rm ^^ 
S^XtTf P .°^ rethane Md WendS ° f ^rethane'w'itKn^Smp 6 ^ 
£Ke^ 

ncW^n! T r * e ™ oplastlc Polyurethane include those of thermoplastic polyether or polyester 
polyurethane for example those of Estane polyurethanes available from B.F Goodrich * 
An ^ n Ca " suitab| y. have 3 thickness of 15 to 75nm and can preferably have a thickness of 20 to 40um 
annas' 'a SKS oT^S^ ' P ^ >«™*™ *™ ** S£SR 

disS^JirpeaT^^^^^^^^^ 
Surtable films which comprise a blend of polyurethane and incompatible polymer for use as a backing layer 
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in an adhesive product of the invention are disclosed in European Patent No. 0046071. 

Suitable polyether polyamide thermoplastic elastomers for use > as backing layers will normally contain 
polyoxyalkylene blocks of molecular weight 200 to 6000 and will normally contain polyamide blocks of 
molecular weight 300 to 15000. Most suitably the polyether polyamide will be a linear copolymer with the 
polyaikyJene blocks alternating with the polyamide blocks and ' interconnecting by ester groups. The 5 
polyoxyalkylene blocks will usually be polyoxyethylene, polyoxypropylene or ply(tetramethyleneglycol) blocks 
or mixtures thereof. I 

The polyamide blocks may be products of the polymerisation of cycloalkyl lactams having 6 to 12 carbon 
atoms. The polyamides are preferably derived from the nylons 6, 6-6< 6-9, 6-10, 6-12, 9-6, 11 and 12. Polyether 
polyamide thermoplastic elastomers of this type are described in British Patent No. 1,473,992, French Patent 10 
Nos. 1,444,437 and 2,178,205 and United States Patent No. 3,839,243. 

Alternatively the polyamide blocks may be formed by reacting an aryl di-isocyanate with a carboxylic acid 
terminated polyether ester prepolymer. Polyether polyamides of this type are disclose in United States Patent 
No. 4,129,715. 

Polyether polyamide thermoplastic elastomers may be obtained via ATO Chemle SA., La Defense 5, Cedex 15 
24, Paris France and ATO Cheml (UK) Ltd., Colthrop Lane, Thatcham, Newbury, Berks. RG13 4NR, U.K. 
Alternatively Ithey may be prepared by following the procedures of the aforementioned patents. 

Favoured polyether polyamide thermoplastic elastomers for use in this invention include the PEBAX 
materials form ATO Chernie, for example Grades 4033SNOO, 2533SNOO and 5533SNOO. A favoured 
polyether polyamide thermoplastic elastomer is PEBAX 2533RNOO. Another favoured polyether polyamide 20 
thermoplastic elastomer is Estamid 90A obtainable from the Upjohn Company. 

The polyether polyamide thermoplastic elastomer will normally contain polyether blocks containing 3 to 30 
ether oxygen atoms linked to polyamide blocks by amide links. Polyether polyamide thermoplastic elastomers 
can be formed by reacting polyether diamine with a dicarboxyllc ; acld for example a dimerlsed fatty and 
optionally in the present of nylon monomer such as caprolactam, laurolactam and H-aminoundecanoic acid. 25 

The structure and preparation of polyether polyamide thermoplastic elastomers is described in British 
Patent No. 2044785A. 

A favoured polyether polyamide thermoplastic elastomer is known as Grilon ELY1256 available from Grilon 
(UK) Limited. 

Suitable polyether polyester thermoplastic elastomers for use as backing layers will normally contain 30 
polyoxyalkylene blocks of molecular weight from 350 to 6000. Most suitably the polyether polyester 
thermoplastic elastomer will contain long chain polyether ester units derived from a high molecular weight 
polyether glycol and an aromatic dicai-boxyllc acid linked to short chain ester units derived from an aliphatic 
glycol and an aromatic dicaboxylic acid. 

Favoured polyether polyester thermoplastic elastomers contain polyoxytetramethylene) glycol terephtha- 35 
late blocks. 

The structure and preparation of suitable polyether polyester thermoplastic elastomers are described in 
British Patent No. .1,404,925,. Belgian Patent No. 777023, United States Patent No, ,3,023,192 and in the 
Encyclopaedia of Polymer Science and Technology Supplement Volume 2, pages 485 to 510. 

Suitable polyether polyester thermoplastic elastomers for use in the invention include Hytrel elastomers 40 
available from Dupont. Favoured Hytrel polyester elastomers are grades 4066, 6526, 6346 and 7246. 

The thermoplastic elastomer can contain additives such as fillers and antioxidants. 

The adhesive product of the invention can favourably be a surgical or medical adhesive dressing such as a 
first aid dressing, a wound dressing, an ulcer dressing or an adhesive drape. 

In a further aspect, the present Invention provides adhesive products comprising adhesives in accordance 45 
with the invention. 

The adhesives of the present invention are suitable for use in a number of applications. These applications 
include use as the adhesive when coated on a substrate for bandages, absorbent dressings, wound 
dressings, burns dressings, incise drapes, first aid dressings, intravenous catheter dressings, ulcer dressings, 
ostomy devices, condom attachment in urinary incontinence devices, transdermal drug delivery devices, 50 
eiectroconductive gels, adhesive tapes (surgical tapes, wound closure tapes and the like), sanitary protection 
devices such as napkins, diapers, incontinence pads and protection pads against physical trauma or 
vibrations. However the main use is envisages to be in dressings and drapes of the types described above 
when the adhesive is in contact with the skin. \ 

The adhesives of the invention may be employed in the manufacture of bacteria proof wound dressings such 55 
as those which comprise a backing layer which has upon substantially the whole of one surface thereof a layer 
of pressure sensitive adhesive in accordance with the invention. Such dressings will typically have a moisture 
vapour transmission rate of greater than 7000 gnr 2 24rr 1 at 37°C when the adhesive is in contact with water. 

Suitably the adhesive layer may be microscopically continuous over the whole of the surface of the backing 
layer. 60 

Many medicinal agents may be incorporated into the adhesives of the present invention. By medicinaJ 
agents it is meant pharmacologically active agents and agents 'including topical anaesthetics such as 
xylocalne, bacteriostatic agents such as silver nitrate; antibacterial agents of which preferred agents are silver 
sulphadlazlne, chlorhexidine salts, PVP-I, and biguanides, antibiotics, topical steroids, enzymes, tissue 
stimulants, coagulants and anticoagulants and antifungal agents. Other agents such as emollients may be 65 
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added after the reaction step. 

Advantageously water soluble medicaments such as chlorhexidine and its salts may be dissolved in the 
prepolymer It ,s found that chlorhexidine is unaffected during the process and the resulting adhesi ve provides 
effective release of chlorhexidine when placed onto the skin. g -anes.ve prov.aes 

^L^H'! TU** °L . deten ™ nin 9 the u PrigM moisture vapour transmission rate of the dressing of this 
SSS2S*T D,SCS ° f materla ' Und6r t6St are clamped over Permeability Cups (flanged meS 
100ml 9 T and 50reW ClampS - The exposed surface area ° f tne te st sample ma? be convenS 

«rL E !, Ch t CUp C ° nta,nS a PP raxima tely 10ml of distilled water. After weighing the cups are placed in a fan 
S 1 tT* Tm 8d at 37 T ± 1 ° C " ™ e ^* humidity within the oven is maintafned at 0% by 

placing Kg of anhydrous 3-8 mesh calcium chloride on the floor of the oven. The cups are removed after 24 
S a !° Wed t0 C0 °L f0r 20 minUtes and weighed. The MVTR of the test material is caicuTated froS the 
weight oss expressed in units of grams of weight per square metre per 24 hours 

in^onfJL" 1 ^ 0 °l detemiinin g the Averted moisture vapour transmission rate of the dressing of this 

SES»2f W8, 1 The T£ d6SCribed " bow is empl °y ed except that the Cups are Ked in 
Thr n ri»!l r tB / HT" the ° UPS iS ''" Contact * W| the te st material and in this case with the adhesive 
inS ^ " fUrt ^ r pr ° VideS a meth0d of treat1 " 9 a skin iesion such as a wou "d °' intravenous (IV) 

The invention will now be illustrated by reference to the following examples. 
Example 1 

Preparation of a Radiation Curable Composition of the Invention 

1 SS^SSTP a ". 'f °^"rf te termina te d Prepolymer was initially formed by mixing PPG 2025 (1 mole) 
i f m °i e) . and Desmodur w t 2 - 03 mole ). h * 500ml jar. heating the mixture to 60»C, adding 
excS miSl 9 LnT*f T ln V nt l bUb ? in9 ° eaSed C0Vering the ' ar with Po'ytetrafluoroethylene film to 
^SSS? k. u- 9 the m ' XtUre ,0 9 °° 010r 1 hour in ™ oven 10 PO'ymerise the reactants. 

The rad.at.on curable compositions was formed from the prepolymer by allowing the jar and the mixture to 

fSSSESZ*** 60 j 5 ' addin 9 to the mtxture hydroxyethylmethacrylate (0.3 mole) n-propanol Smole) 
and MEHQ (SOOppm) and then allowing the mixture to stand for 3 days before it was used The radS 
curable compos.t.on so formed was a viscous colourless liquid which had a viscosity of approximate 20.000p 

Example 2 

n w ^™!wo*h rab ' e °? mp °fJ on of tne invention was formed In the same manner as Example 1 except that 
N,N-dimethy!ethanoIamine (0.8 mole) instead of n-propanol and 0.4 mole instead of 03 mole of 
hydroxyethylmethacrylate were used. . 

th Jt h of r &am < ple C 1 rabfe °° mp0Siti0n of mfe example was a viscous s,i 9htly yellow liquid of similar viscosity to 
Example 3 

m ^ a . diati ° n °^ rab ' e com P osition wa s prepared in the same manner as Example 2 except that Abltol (0 8 
mole) was used instead of N.N-diethylethanolamine. 1 

tha^rfSmi 0 "^' 6 C ° mP0Sm ° n ° f *" 6Xampl6 Was a viscous C0l0urtess «°. uid With a similar viscosity to 
Example 4 

Preparation of a Cured Pressu re Sensitive Adhesive and Adhesive Coated Product 

J" 0 " C f Urab,e composition prepared in Example 1 was heated in a container over a water bath to 
2L£i ™£ ' tS V,SCOS " y to ap P roxima tely 120,000cp. The composition was then coated onto a slton 
2^l£5? SET? t H hand f 3tinS deViCe (sap °- 002 " ) to 9 ive a coa «"9 with a weight pe^untt araa of 
^Ltron h^m.nr P ^° f . the ""^ paper (6 " X 4 "> were then secured t0 a block and passed under an 

p sr;crcS o sr™ a cursd presaure — - «• ^ 

Cathode Power - 350 watts 
Cathode Voltage - 165 kV 

The beam current was adjusted to give a dose of 4 MRads, The electron beam machine used is known as 
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Electrocurtain machine M0175 available from Energy Sciences International. 

The pressure sensitive adhesive was transferred onto an Estane 5714 film (30g/m 2 ) by laminating the film to 
the adhesive on the paper to form an adhesive coated product of the invention. 

The adhesive coated products was found to have a good adhesion to skin. 

5 

Examples 5 and 6 

Cured pressure sensitive adhesives and adhesive coated products of Examples 5 and 6 were prepared in 
the same manner as Example 4 using the radiation curable compositions of Examples 2 and 3 respectively. 
The adhesive coated products of these examples were both found to have good adhesion to skin. 10 

Example 7 

A cured pressure sensitive adhesive was formed on a silicone release coated paper in the same manner as 
Example 4 to give a weight per unit area of 70g/m 2 . The pressure sensitive adhesive was transferred on to a is 
polyurethane-incompatible polymer blend film in the same manner as Example 4 to form an adhesive coated 
product of the Invention. 

The blend film used in this example had a weight per unit area of 74g/m 2 , comprises 60 parts by weight of a 
thermoplastic poiyurethane (Estane 580201) and 40 parts by weight of a high Impact polystyrene (Styron 485) 
and was made according to the method given in European Patent No. 0046071. 20 

The adhesive coated product was found to have good adhesion to skin. The product had a moisture vapour 
transmission rate of 600g/m 2 /24h at 37° C at a relative humidity difference of 100% to W/o. 



Example 8 



Example 9 

The procedure of Example 8 was followed except that the hydroxyethylmethacrylate was replaced by 2.3g 
(0.3 mole) of hydroxyethylacrylate. 

Example 10-12 

The procedure of Example 8 was repeated except that the polyoxyalkylene diol component was derived 
from various mixtures of polyoxypropylene glycol (PPG 2025) and polyoxyethylene glycol (PEG 1500). 
The reactants employed were 



25 



An Isocyanate rich prepolymer was prepared by charging 136.6g (1 mole) of Dowfax 63N10 
(polyoxypropylene diol) and 1 .64g (0.4 mole) of ethane diol to a 500ml.glass jar and adding 35.85g of Desmodur 
W and 0.2<to by wt Ti z catalyst. The mixture was stirred, the jar covered with PTFE and heated in a fan assisted 
oven for 1 hour at 90° C. 

The thus formed prepolymer was then cooled to 60°C and 2.58g (0.3 mole) of hydroxyethyl methacrylate, 30 
22.64g (0.9 mole) of Abitol and 0.049g of MEHQ were added and mixed in after which the mixture was heated at 
60°C for a further and then allowed to cool. 
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Example- 10 Example 11 Example 12 





PPG 2025 (g) 


114 , 7 


101 . 9 


63 7 




PEG 1500 (g) 


9 84 


19.67 


4Q 1 ft 
'7 i AO 


10 


Mole Ratio 










PPG/PEG 


9:1 


4:1 


1:1 


15 


Ethenediol (g) 


1.64 


1.64 


1.64 




Desmodur W (g) 


35.91 


36.02 


38.42 




T 

1 2 


0.4 


0.4 


0.4 


20 










HEMA 


2.58 


2.58 


2.58 




Abitol 


22.64 


22.64 


25.8 


25 


MEHQ 


0.04 


0.04 


0.04 



Examples 13 and 14 

The procedure of Example 8 was repeated using the isocyanate MDI instead of Desmodur Wand PPG 2025 
instead of Dowfax. The formulations were as follows. 



35 

Ex 13 Ex 14 





PPg 2025 ' 


(g) 


127.4 


127.4 


40 


HEMA 


(9) 


2.58 


2.24 




Abitol 


(g) 


22.6.4 


19.17 


45 


Ethanediol 


(g) 


1.64 






MDI 


(g) 


34.12 


25.8 




T 

1 2 


(g) 


0.4 


0.35 


50 












MEHQ 


(g) 


0.04 


0.04 



55 Example 15 

The curable compositions of Examples 8 to 14 were formed into adhesives by taking 10g samples, warmed 
to 50 6 C and mixing with 1% w/w of Irgacure 651 photoinitiator. The mixture was sandwiched between two 
polyethylene p-terephthalate (Melinex) films and compressed to a thickness of about 1mm and placed 
60 beneath a Henovia UV lamp for five minutes. 

Samples of the cured adhesive slabs were tested for hydration by soaking the slab in water overnight 
having been weighed dry and resigning when hydrated. The water content is derived from the equation! 
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Wet Mass - Dry Mass x 100% 
Wet Mass 



The water contents, when hydrate d, were as follows: 



Example 8 9 10 11 12 13 14 

10 



Water% 4 4 5 8 22 <1 3 

15 

Example 16 

Dressings were prepared by coating a release coaled paper to a thickness of 2 thou with the mixtures of 20 
Example 15 prepared from the compositions of Examples 9 and 14 covering the top surface with polyurethane 
film and curing the laminate for 10 minutes in a 48 watt UV light box. 

The cured films were removed from the release paper and tested for moisture vapour transmission (upright 
and inverted) and pee! strength after 24 hours immersion in water and 5 minutes or 24 hrs drying and after 
immersion in water for 24 hours followed by drying for five minutes. 25 
The following results were obtained: « 







Example 
9 


Example 
14 


PU Film 
Control 


30 


MVTR 


Upright) (gm~ a 24h" 1 ) 


1075 


855 


1873 




MVTR 


(Inverted)gnf 2 24h -1 ) 


1248 


913. 




35 


Peel 


Dry/5 rains(Nm _1 ) 


246 


165 


N/A 




Peel 


Dry/2 4 h (Nm~ l ) 


252 


134 


N/A 


40 


Peel 


Wet/Dry (Nnf 1 ) 


95 


94 


N/A 



45 

I 

Claims 

50 

1. A radiation curable composition for an adhesive including a polyurethane comprising residues of a 
polyether diol or a polyester diol and capped with residues of a hydroxyaikyl acrylate or methacryiate and 
non-poiyrnerisable residues of a primary or secondary alcohol. 

2. An adhesive composition comprising a cured polyurethane containing residues of a poiyether diol or a 
polyester diol and capped with residues of a hydroxy alkyl acrylate or methacryiate and non-polymerisabie 55 
residues of a primary or secondary alcohol. 

3. A composition as claimed in claim 2 wherein the polyurethane is radiation cured. 

4. A composition as claimed in any of claim 1 to 3 wherein the alcohol is a mono-ol. 

5. A composition according to claim 4 wherein the alcohol is an alkanol containing from 1 to 5 carbon atoms. 

6. A composition as claimed in claim 4 in which the' alcohol is a hydrogenated rosin. 50 

7. A composition as claimed in claim 6 in which the alcohol is a hydroabietyl alcohol or a mixture of 
hydroabietyl alcohols. 

8. A composition as claimed in any one of the preceding claims wherein the acrylate or methacryiate Is a 
Oz - C4 alkyl acrylate or methacryiate. 

9. A composition as claimed in any one of the preceding claims wherein the diol is polyoxyalkylene diol. 55 
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16 



11. An adhesive dressing comprising a substrate having coated thereon a cured polyurethane containing 
residues of polyether diol or a polyester dlol and capped with residues of a SytLx^MuTor 
methacrylate and non polymerisaWe residues of a primary or secondary alcohol. ^ * 

12. A dressing as claimed in claim 11 wherein the cured polyurethane Is radiation cured 

«1L d I e f! ng 38 daimed in clajm 11 or c,aim 12 wherein substrate is a polyurethane film a polyester 
polyamrde film or a polyether polyamide film. polyester 

am m-2 of S? If 25 ^ ? ^ 5"? °™ af ™ 1 1t0 13 Whlch has a moIsture transmission rate of at least 1 000 
vZour 3 mid,tV dIfference of 1000/0 t0 100/0 when in contact with moisture 

ir a S" 9 aS C ! a - m6 ^ in any ° ne 0f Clalms 11 t0 14 In the form of a sur 9^al incise drape 

16. A dressing as c aimed in any of claims 11 to 14 in the form of a skin lesion covering dressing 

17. A dressing as claimed in any of claims 11 to 16 which contain a medicament 
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